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Abstract 

PURPOSETo fix the main surface of the mesa of an optical semiconductor device provided with a mesa groove near an 
active area to a heat sink material so as to avoid stress concentration in the semiconductor optical device. 
CONSTITUTION This optical semiconductor device 1 is fixed to a heat sink material by using solder 104 only to the main 
surface of its mesa 106. As a result, the thermal stress applied to an active area 102 from the peripheral section of the 
element 1 at the time of soldering can be reduced and a semiconductor laser provided with a mesa groove 103 be realized 
by a semiconductor optical device assembly method which is high in heat radiating effect and high in reliability from the point 
of service life. 
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[Prior Art] 

Optical semiconductor devices include semiconductor lasers, light- 
emitting diodes and photodiodes for example. For convenience of 
description, the semiconductor laser is herein described in detail. 

Fig. 2 schematically shows an assembly method of a conventional 
semiconductor laser. There are shown the semiconductor laser 1, a 
semiconductor substrate 101 of GaAs or InP for example, an active area 102 
formed on the semiconductor substrate 101, a mesa 106 including the active 
area 102, a mesa groove 103 for removing parasitic capacitance components 
and provided with the aim of improving the response rate of the 
semiconductor laser, and a solder material 201 for fixing the semiconductor 
laser 1 to a heat sink member 105. With the assembly method shown in 
Fig. 2, the semiconductor main surface closer to the active area 102 is fixed 
to the heat sink member 105, which is called "junction-down assembly 
method." This method provides a feature that the heat generated from the 
active area 102 when the semiconductor laser is driven can efficiently be 
released. 

An operation of the conventional method is now described. The heat 
generated from the active area 102 spreads in the mesa 106 to be dissipated 
via the solder material 20 1 by the heat sink member 105. In order to 
improve the dissipation effect, the heat sink is usually made of such a 
metal as copper or silver of high thermal conductivity, or diamond or 
ceramics of high heat conductivity (e.g. beryllia, aluminum nitride). 
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